. This represents the first known reservoir of M bovis in free-living wildlife in the USA, and the first known epidemic of tuberculosis in white-tailed deer anywhere in the world.
Little is known concerning the pathogenesis of tuberculosis in white-tailed deer. In human beings, tuberculous granulomas within the lung and the tracheobronchial and mediastinal lymph nodes are described as a primary complex of lesions. In white-tailed deer, the medial retropharyngeal lymph node is the most common site for the development of lesions (Schmitt and others 1997 , Palmer and others 2000 , O'Brien and others 2001 . If these lesions are viewed as one component of a primary complex, then lesions should also be expected in the palatine tonsil, which has efferent lymphatic drainage to the medial retropharyngeal lymph node. The medial retropharyngeal lymph node receives afferent lymphatic vessels from the tongue, floor of the mouth, hard and soft palate, gums, larynx and pharynx, caudal nasal cavity, maxillary and palatine sinuses, and tonsils (Saar and Getty 1975) . This short communication describes a study designed to investigate the involvement of the palatine tonsils in white-tailed deer naturally infected with M bovis.
As part of the effort to monitor tuberculosis in cervids in Michigan, white-tailed deer heads were voluntarily submitted by hunters to the Michigan Department of Natural Resources and examined for tuberculosis at the Animal Health Diagnostic Laboratory, Michigan State University. These were examined by careful dissection and inspection of the medial retropharyngeal, parotid, and mandibular lymph nodes. Occasionally, entire carcases were submitted for examination. Samples of suspicious lesions were collected for bacteriological isolation of M bovis and microscopical analysis as described by O'Brien and others (2001) . From over 10,000 submissions, 67 heads with gross lesions consistent with M bovis infection were identified. The palatine tonsils were collected separately from all 67 cases and were processed for bacteriological isolation of M bovis and microscopic examination, as described by Palmer and others (2000) . Bacteriological isolation was considered positive if the organism was identified as a member of the Mycobacterium tuberculosis complex by colony and growth characteristics, biochemical analysis, and a DNA probe test (AccuProbe; GenProbe). Microscopic lesions were considered compatible with tuberculosis when granulomas containing acid-fast bacilli were seen. Granulomas that did not contain acid-fast bacilli were only considered suggestive of tuberculosis, and were not considered positive unless bacteriological culture yielded M bovis.
Of the 67 deer heads with gross lesions, 41 (61 per cent) had histologic lesions in any tissue compatible with tuberculosis, or M bovis was isolated from one or more tissues. Thirty-one of these 41 (76 per cent) had lesions compatible with tuberculosis in the palatine tonsil, or M bovis was isolated from the palatine tonsil. In one additional case, the palatine tonsil was the only site of M bovis isolation. Of the 31 deer with palatine tonsillar involvement, 28 (90 per cent) had involvement of one or both medial retropharyngeal lymph nodes.
The tonsillar lesions consisted of focal to multifocal and coalescent caseonecrotic granulomas, some with mineralisation of the central necrotic core. The granulomas were composed mostly of macrophages and multinucleated giant cells, with fewer lymphocytes and neutrophils. The granulomas were most common in the tonsillar crypt submucosa, and in some cases they extended through the crypt mucosa into the crypt lumen. The number of acid-fast bacilli within the lesions was highly variable. In most cases, there were low numbers of acid-fast bacilli but a few granulomas contained large numbers of acid-fast bacilli.
SHORT COMMUNICATIONS Tonsillar lesions have previously been identified in tuberculous white-tailed deer, mule deer (Odocoileus hemionus), elk (Cervus elaphus subspecies canadensis) and red deer (Cervus elaphus) (Rhyan and others 1995 , Rohonczy and others 1996 , Lugton and others 1998 , Palmer and others 2000 . A study in cattle demonstrated tuberculosis in 30 of 32 heads from cows with delayed-type hypersensitivity to M bovis (Cassidy and others 1999) . In all 30 cases, lesions were present in the medial retropharyngeal lymph nodes. Palatine tonsillar involvement was present in 12 of 30 (40 per cent), but the palatine tonsil was not the only site of tuberculous involvement in any of the cases (Cassidy and others 1999) .
The tonsils may play an important role in the pathogenesis of tuberculosis in ruminants (Lugton and others 1999) . They are ideally located to sample bacteria entering through the oral or nasal cavities. Bacteria become trapped within tonsillar crypts, where follicle-associated epithelia actively take up microorganisms through specialised cells known as M cells. Phagocytic cells below or between the M cells engulf microorganisms and process antigens, and in many cases the phagocytes containing the microorganisms migrate to draining lymph nodes (Lugton and others 1999) . Specific evidence of the possible role of the tonsils in the pathogenesis of tuberculosis comes from experimental infection studies. Inoculation of M bovis into the tonsillar crypts of red deer, white-tailed deer and cattle results in disease very similar to that seen in naturally infected animals (Mackintosh and others 1995, Palmer and others 1999a, b) . Alternatively, tonsillar lesions may represent secondary sites of infection following haematogenous or lymphatic spread, or may be the result of sputum from the lungs containing M bovis entering tonsillar crypts. Further research is needed to define the precise role of the tonsils in ruminant tuberculosis. Tonsillar lesions were once common in people with tuberculosis, and were thought to be a primary site of infection (Weller 1921, Anim and Dawlatly 1991) . However, the prevalence of these lesions in people has decreased dramatically as the consumption of unpasteurised milk has become less common (Lugton and others 1999) . Ingestion of M bovis may, however, still be an important means of infection of ruminants.
The primary route of infection of human beings with M tuberculosis is thought to be through aerosol exposure to microdroplets that pass through upper respiratory passages and localise deep within pulmonary alveoli (Riley and others 1959) . Although aerosol exposure of the deep airways of the lung probably occurs in ruminants, frequent involvement of the medial retropharyngeal lymph nodes and tonsils suggests that the entrance of bacteria through the oral and nasal cavities may be equally important, and that these oropharyngeal tissues may play a role in the development of the disease. Further studies will help to clarify the pathogenesis of tuberculosis in domestic and wild ruminants and aid control of this important zoonotic disease.
